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"fil I (57) Abstract: 



PURPOSE: To realize an easy- 
to-see display of proper 
contrast according to an area 
occupied by light emitting 
pixels, namely, the number of 
the emitting pixels by providing 
this device with a current 
detecting circuit for detecting a 
current flowing into a cathode 
and a control circuit for 
controlling emitted brightness of 
EL elements according to the 
detected current. 

CONSTITUTION: When a display 
is performed where a large area 
of the whole screen is occupied 
by light emitting pixels, a current 
made to flow into a cathode 
common to each pixel is 
increased. Since a current 
detecting circuit 2 outputs an 
output voltage VI divided by resisters R1 and R2. the resister-divided voltage VI 
rises as the current flowing into the cathode increases. Since the following inverse 
voltage amplifier circuit 3 inversely amplifies the output voltage VI from the 
preceding stage, the output voltage V2 decreases. And current amplification is 
performed by a current amplifier- of the next stage and the output is supplied to a 
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power source line. Thus, light emitting brightness of EL elements is controlled 
according to the number of the light emitting elements, therefore, it is possible to 
realize an easy-to-see display of a low power consumption and proper contrast. 
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^^^^ 

EL SAi sxioii SI01AH. n^idi s^oii 2]oH sf^4-oii 5!gth e^e.^^^s i^^^ 

fif^Oil QjgmOl ^il^o^ ^4.oj 0^^(201). ^4-o| ot^oii piQ^Q^ ge^^ 

e^(202), n Afoi£i ^^^e(45)e si^moi ^^a^ ^^s\ el 4iX^m(20)oi ^ sfri^oii oigshoi ^ 

xlSDi ^^2\ g^^Hf 2^ 2^^(Vdd) AhOIOll ^4^2] TFT(24)0ilAH 2^ ^^m^ ^mM EL SAI 

sxioii 2^oiAH. g^oii ^^3^ sws s^ahoi s# 2^011 mm ^2^m ^^^m^ 2^ u 
^(2). n ei^i g^sF^ li^O). ^ &fs n^si ^^^s 2# 

SAi sxi, 2^ US. EL SAi nHy. eis 22.^ li^ 

£ 1^ ^ ^^SHI SEH01I \L\m 21^ £AI°[ HS£. 

£ 2fe £ 1011 £A|5Ffe 

£ 3S e ^Al SEHOil a>e EL SAI SH^^i =^^m £Ale^ s|S£, 

£ 4^ e ^Al gEHOII CLFg EL SAI iIHy2l ^^fi £A|§^ e^£. 

£ 5^ ^ ^^S2j ^Al ^EHOil mm EL SAI IIHy°l £Alt[ gS£. 

£ 6B eaiHI EL SAI §x|21 £A|oh sj^£. 

£ 7B eeHH] EL SAI qp^M £AI§h &S£. 

1 : E+XF 

2 : 2^ SiS 

3 : sJS 

4 : US 

20 : EL 

21 : ^^^m TFT 
24 : ^Sg TFT 
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201, 37 : gf^ 

202, 47 : 

44 : m ^^m 

45 : 

46 : ^^^S 



e M?iiII:^Ei(TFT)fi OlSS^Oi SX^ ^^^(ElectroLuminescence; EL) ^§5^^ 

^es EL sAi sxioii 2oia. 

EL ^Vi^ ^iti^ clh^oii ^§ sai sxioiiah ^ath a*!eioiM:?h ^QSiooi ^^gsfoii d\ 

§ ^i^E^ ^Aioii Aio^2|oii jyis^ot gi:?i tm^oiL xfaiich sai sxisah n 3:hi :?ic«£II2 2i 

Cf. 

OieH§} EL SAI Sxl^^ OH^^^ ^^Sj 4-e§3f, TFTS Olgm^ 2m^l\ 

oi. eaioii^ el sai sxioiiah £ eoii ^Aim^ oistiiQ 

£ 601IAH ¥S 70^ ^:'l EL ^X^OIW, 11f4i^2J ^% SJ^^. SA| dhej (75)a^^EH ^ S 

Al 61^ OATA:'^ ^aiieJOll dfoi(76)^^«Ej2j <Mai Ai^ SCAN::>h IHIOIMOll 2i:^hE| 

CN, 6is SCANOII £j5H S/^S e^^5^^ TFT(71), TFT(71)2j ^gj- 

Vsc AhOIOll S^aCM TFT(71):»F OH g^£l^ SAI 6isOil ^6H ^SSIffl TFT(71)o| 2S AlOil^ ^ 

a VGS ^ximb ?i@]AH(72), s Eaiejoi se,^ vddg ss6h^ £fei(77)oii 

£101 ^:>i el ^xK70)^ ^^^oii s^si^ ^aioii ihioimoii ?je!AH(72)^^Ei°i ^xi VG:>^ 

g^g^^Mi el ^XK70)S ^^81-^ TFT(74)^ ^^£101 HV^. EL ^ 

Xh^ SXI(GND) S?IOII S^£I01 S^^ffl, SSI 22,^ Vdd^ OlIS MS 10V2^ M&i^ 2 

^OIQ. SEt[, Vscfe Oils Vdd2f e^eh S¥l SE^ SXI(GND) S?IOI^ SO. 

EL 4:XK70)^ £ 7011 £A|§h d^Sf ^^01, ITO ^21 S^^^ 0I¥01XI^ S^^(51)Jlf MgIn §[ 

OI^OIXI^ g^(55) Z}01l MTOATA^ Ol^OiXI^ S 4-^e(52), TPD2f Rubrene^ 0l¥OiXI^ 
&e(53). A!q3^^ OI^CHXI^ SXh 4=^S(54)S ± AH CH ^ #6^01 g^^Q. ^^^(51)^^ 

S3f M^(55)o^^£H ^oi£j 2Xh:)h ^^^e(53)S^ LH^OIIAH XH^i,^&^^Mi 
H. 01 £e Sf^^S^ UEftH df2^ ^^01 ot^^oilAH^EH ^^M^CI. 

5E^K TFT(74)^ ^dl :^l&(60) ^^Oil IHIOI^ 2^(61). IHIOIM ^2^^(62), ^aiSi 3^(63), xH 

^safoi ^^£10:1. Hsiiei s^(63)B ss! B-foi{77)(£ 6 ^^m^ Haiei 2^(68)011 nam 

S«(64)B ^:>l EL ot^oi 2^(51)011 S^£|C>i SiCf. 



g£H2J ^^CHl 2^01AH. EL ^Xh^ g XI S?jOil S^£1D1. i^^OII S^£|01 EL 4.X^« ^§ 

TFTOll^ US 21! Vdd:?h gS£i:[2 SiSia. tnaUH. el 4^XK}|| as^ slQi s 

^ g<^0| I2§£jCH Si^DI 01 Il§£i(>1 S^SICK 

oi:7iAH, 2X-II e 2f^:?i- x^xia^^ ^^oi e sa|oi 3°, 21 ^^9x u¥ 
3 ^01 ¥Ai Oig::)! cm^oii, fi£^ ^^^5h£^ ^01 2Si s^^M ^^:hi oFoi 2^ 

g^^g u^^*CH ^sa^^cm iig:Hi 5^2, 2x-ii % xhxioi-^ ^^oi SAiej 

S¥Oii£ n ^^oui Wdi:'i [[H^oii. ^gxi sai:?f £j>ii ^ck n 

euLK sf^:>f xhxio^^ SAioii 5:^^01 ^21 ¥i£^ ^^^6F£^ ^^:)| 2^ s^^m 

^:hi ^§ah^. x^xl5^^ s^oi e sais ^ g^, ^oi ^ai s:>i oig:Hi £i^ eAioii 

^bi 2^01 ea^a^:>j| sa. 

32HAH. ^ ^^ss ^bi x-ii^a^SAH xFxim^ ^ l^^4-o^l c^ei ^s§h 

e^df^M^ s:?i SAis ^^mb as ^3£|og ^hQ. 

^ ^'s^, fif^oii oieahoi §^£1 ^^21 ot^. ^01 ^^2] gt^oii pimoi ge^^ 

g^, ?>^^B^ A^ol2J "^^mm si,^5^oi ^^£j^ el ^xk ^ sf^iOii cue 
om ^xi£ioi "^jx^^^x d^ei e^oii s^£joi ^oi ^4^21 el ^x^s ^^^^ ^ 

§ah^ M^Xl^E-i« ^dlE.^ ^SS EL SAj SxjOil 2^01 AH. ^^:^1 M^OII ^^£i^ 

s#ah^ sj^. ^ s# 5!#oii ma^Ai ^^:3i el ^xf^i moia^^ xiioi §j^g s 

i,^ah^ am ^§^M 

SE§^. ^ ^^soiiAH. ^^171 ^omm a>df si^^s umAi^in. 

s# ^^4i§,^oii cae^ ^^:?i afi se,^s ^^^ai3i^ 51s ^sa^ §ha. 

XII01 ai^fe ^01 s^^s e^oh^ «i2 u^^j s 
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£ g ^^SOII CUE EL SA| SxlOII 0|g5h^ EL SA| iOiysl alS =^^m £A|5HI Si^QI. H 

^, 01 ^4^^ m±m ^dioF^ ^e^^^AH, EL ±j}{2o)m '^mo\^ is^^^si n 

SAI dfO](25)o^^El2j HAI ^s. DK\KD\ £m(26)o^«E1 

o| ^6i| SCANOI :>ilO|^0il 21D[£\0\ M^ tim. SCANOII SIoH B/SH6h^ ^^ISg TFT(21). 

TFT(21)2i ^^2f 4i§2i vsc ZlOil S^Sjl} TFT(21):>h CH SA| Aj^oji oj §9 

easjoi TFT(2i)2i Aioi!^ ^2 vGg ^xim^ ?i@iAH(22), ^ 

VddB S^5h^ Em afoi(27)0il S^SJm ri:^^ EL 4:XK20)2] ^,^^(201)011 ^AIOII :HI 

oi^oii tisiAH(22)^^Ei°j ^xi vg:?^ ss^^^mi el ±xHzo)m mm ^em^ ^sg 

TFT(24)0il eioHAH ^^SiH aiD. 

nailQ. gBH2f ^^01. EL ^XK20)2J M^(202)B SII(GND) ^21 US BXf TOll 

SilQ Vsc^ OlIS 10V2J Md-i:^^ S?i SXI(GNO) S?IO|XI°K ^ ^A| gEiiOilAH^ 2 

E\21{Z7)0\\ ^^01 OIIM MOi 10V2:] M5H^ US 32.^01 S^S^XI E^H, £ lOil £Aim^ Si^^ 

ll^^^E^ Vdd:^h SSSO. 

£ 4^ ^4^2] sf^iOil asm, £ 30il £A|o^ eL :t:XK20) ^ TFT(24)2| ^^fi £A|§^ &S£0| 

01. 31^ SAI OATAM SS6h^ ^^¥01^^^ OI¥CHX(^ d^oi^ 32^ 

2^ VddS ^^^DIsH^ OI^CHXI^ 2^ a^2i, g.^^ 33^ <5fi^ Mm. ScanM 

BM^^ 01^01X1^ :HI0IM dhojOIOI. 2,^^ 36B £ 32i TFT(24), HdlH 

37g ITO^ Ol^OiXim ^^a^^ el rl^XK20)^ ^^^(201)M UEILHH 9JiO, 

01 TFT(36)^ OimSf ^^01 6^01 g^thCf. . ^dl :)|&(38) 4^011 BM :HI0I^ 

3^(39)M g^Bni. B 9\o\\ no\^ m^^'{40)m ^^mo. qmoii^. j\\o\^ ^^^^(4o) ^^011 sdi 
^aie ^^^^(4i)m ^9.^6hB, o\^m m^i m^^'{42)9.^ ^oii Hai2J ahei(3i) 

dhei(32)S ^^§[CK 5E§h. ^^^^(43)S ^S6^B. B ¥1011 ITO^ 01^01X1^ ^^^(37)S m 

^mO. BdlB. Mdl^dl^ ^^□•-(41)£J Haiei 2^ dhoj(32)01l fj^ (contact )5FB. §^ 

e ^^^(37)011 ^mmO. £§^. £ 3011 £A|§} TFT(21)^ «A| =?mm TFT(36)2f ^^^01 

TFT(21)0il S^G^ €de!AH(22)^ IHIOI^ ^^^ig Sdl ^^eioH o] ipi^si 

a. 

2>^^(37)g ^&lf ^2^^(43) ^^Oi! 2| sf^OFD ^d|6hOi l^SB 9111, B ¥1011 
S4.^e(44). ^^^e(45). SX^ ^^e(46), M^(47)0I ^AHOI^ ^SSOI EL ^XPh §^£101 2^D. 
BdlB. ^^^(37)o^^E1 ^^'3 muf e^(47)o^^EH mX[J[ ^^^e(45) UI^OIIAH XH^i[i>^ 

^^Mi ^^ahB, 01 ^01 s!tMR^ UEfyi dh2f ^^01 ot^^oilAH^Ei £l¥^ ^^AF&O. 2E 

m^m(45)^ &^^(37)3f >i£j □^^^:?^xl2J ^&^o^| m^o\Q ^aisFoi ^^tiw £§h rgb u[q ob 

Afg&^o^M^ RGB£| ^01 EL :4^X^^^EH ^^^^Cf. 

0\J\A-\, m 4^^e(44), BX[ ^^e(46), e^(47)^ XH^^AH OlIS MS. MTDATA. Alq3. Mgin i.^-^01 
0|g£|ffl. £§V R, G. B ^'^'9Ji ^^^e(45)^^AH DCM:^ij» £2M^AH Si,^6^^ Alq, ^L^Bdl^S £51 
M^AH Si^6f^ Alq, CI^EI^ ^^^^?llg £^M^A-1 Si^6h^ DPVBi:i1IS A^g^B 9JiQ . 

B^QI. EL ^XF£| Z^^{37)B ^^^^ bh2f ^^0| slr^DhCh ^^6^01 §^£|01 Si^QI ^^6H g^(47)^ 
£ 4011 £A|§^ bf2l ^^01 2 Sl^Oil □SfOi Se£^ S^£J01 ?1C} . £ 5011 £A|o[ ^2£0i| S^m S 
□ S^SHXI^ ^0\, M^(47)g 2^5^01 ^SOit g^£1CH 2i£W, B XH^S BCH^ fedUH 

2I¥ &Xh TS l^ShB 2iCK BdlB. 01 &XF TABU FPC MH] ^j?^ :i| 

^K48) eOll ^X\B ^£1 Ol^Oi^l BXK49)2J a^L^^ S^gH^Mi EL ^XK20)o| 

M^(202)0| SXI(GND) ^2] B§ 2¥101l S^^U. £§^. 2J ^ :?IS.K48)2j BXK49)0il 

^ 2^ Se^g BXh£ ^dl£l01 B BXFM mmO\ £ 1011 £A|S^fe £1^ sl^^¥E-i 

°i sfi e^e^ vdd:'^ el sai hh^ ui2| E\2i(Z7)m esscf. 

£ 101IAH. ^m. 1^ T2f S^aOl 2X^1 EL 4:XK20)£J M^(202)01l S^g ^^6^^ 

&XK 2^ 2J\\2\ XHi^(R1, R2)3I ^SIAH^ 01^01X101 M^OII S^g SM5^B 

SME.^ awoil CUE vie 2^ s# u^. 3^ 2:>H2i xii^iif oi 

^01X101 VIM ^Edi 51^^ g^o^^ 22*^ m^ m^, 4^ m^D\^ 01 

¥01X101 EL 4iXK20)2| 2#M ^S6^:)| ¥16^01 g^S^fe 2^ fil^OIK. B S 
o^o 2^ vdd^AH £ 3011 £A|t[ 2^ dfoi(27)0i! g^^Q. 

Q>aUH. £ 2a01l £A|§[ bF2f ^^01 2x11 sfS ^ 1}^ {£A|2i AF^M 3^01 B SAjg 6^ 

^ S^. sl:i:Oil Sgo] g^(202)0il a^Oh^lP. 11^(2)0ilAH^ Rm R2 

oiiAH xii,^ ^m^}: E^^m vi^ 6fb 2i:?i ih^oii. m^(202)oii ^^'tj^ &^ofxi:hi 3 

S X-li^ V1^ ^^^§^01. ^E e= li^(3)01IAH^ S&o^^E|o| xjov 

e}2£IOi e^£IH^ B V2^ X-imt^D. BdlB. PM&S] S# sj^(4)0ilAH s 

^£iOI B #i^0| £f21(27)^^ Sg^Cf. 

fffdUH, £ 2a0il £A|§^ bh2|- ^^01 2x11 sfS g sf:^:^^] ^5^01 ^ SAIg S^OII^ Sgi 2 

Vdd::'^ XioFsMI SCf. el ii::XK20)g ^§5^^ TFT(24)^ WdD\ X]8\m^ , &S6I EL ^ 

XK20)0il 2^£ ^^±mH^ EL 4iXK20)°] ^£^ X^m£^a. Bd-jLf, Sx1l 1}^ e 

s^oi b::?! (ehsoii, ^^£[^^21 x^6^^ b sim ^si^^ §£^ o^ub. ssisi ^^aixi a?:?! 
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m^, £ 2boii £Alt^ u[2^ aoi . mm m sf4:2i ^^oi saim s^, ^ s^^^oii 
ssei M^(202)oii ^o\xm. sis{2)oiiAHoj x^m vi^ xim^^ 

a. nam. ef^i se.^ £j^{3)oiiAH^ 3 V2:)h eicn^ ccfafAH, 01 s^oii^ 

2^ Vdd:?f EL ^XK20)0il S = ^:?hmD1. EL ±X\{20)9\ ^i^j 

0I5K =^x\m ^x\m oismoi ^se^a. 

oii» mm, iooooooiiah mxw el ^xm mm ^xw 4^01 s^m loomA^ ^sa^^aiQ 

a. 

VddM X-i6FA|3|^ >!xHg e^^6K)^, ^3f^o^ llf^g ^dl 100mA/ 100000=1M^ ^^OHMI 

^Jtii^a. ^^s, 114: m mm^moi s^^. e^oii ^gja^ ^^b[d\ coi^oii 

£ lOil 5EA|§[ 2jV al^^ 2^ VddS ^^^A|3I£^ §^^5K^ ISf^iOII es^ ^s;:;^ 

100mA/ 100=1niA^ 3iXi:HI ^D. (IfdfAH . SAIS ^'^S ^ SIEII, 



(57) ^91 
S^i^ 1 

^, ^ A^oi^ ^^^se si,^6^oi ^^si^ ^^21 el ^xk ^ sf^oii cueahoi 

^ ^4^o| mo| e^xi^EHS ^bl§[ EL SA| SxlOll S^OIAH. 

swell (If£FAH ^Ol EL ^X\9\ HIOisF^ HlOi al^ ^ 

S ^S^S EL SAI ^%\. 

s^tr 2 

x-iiii>^oii ^icHAH. ^oi x-iioi si^fe a#2i e:'K)ii caah ^oi 2^ s^^e xnahAi^m s 

m S#2| 2^4:011 tthdh S^^e ^^^A|3|^ ^S^^ EL SAI gxl. 

3 

XII1&01I 2io^A^. sw g# si^^ s# ^iwoii mm ^^^m ^^^m^^ ^^scd^. xiicn 
si^^ ^01 a^s e^m^ sj^sf se,^ 11^21 s 

w e^a^^ sw 11^^ -^m ^s^^ ah^ el sai irxi. 




Vdd 
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SD^mm ^200 1-00 14600 
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